Background: Knowledge of strain magnitudes and directions at injury prone sites of the equine third metacarpal (McIII) and proximal phalangeal (P1) bones will improve our understanding of injury pathogenesis.
Study design: In vitro biomechanical study of equine cadaver limbs.
Methods: Bone surface strains were measured on McIII and P1 during sinusoidal limb loading (0.25 Hz, displacement control) to 10,500 N using nine cadaver forelimbs. Rosette strain gauge data from seven sites (dorsodiaphyseal McIII, dorsodistal McIII [medial, middle, lateral] and dorsoproximal P1 [medial, middle, lateral] ) were reduced to principal and SS magnitudes and directions. The effects of bone and gauge positions on strain magnitudes and directions were assessed using a mixed-model ANOVA for repeated measures (P<0.05). Objectives: To compare the effect of surface on IMU derived movement asymmetry during in-hand trot-ups.
Results
Study design: Cross-sectional experimental study with quantitative gait analysis.
Methods: 18 flat racing Thoroughbreds were asked to trot in-hand over different surfaces: concrete, hard rubber, polytrack, tapeta and turf at The Singapore Turf Club whilst equipped with a wireless IMU gait analysis system. Movement asymmetry parameters were calculated from vertical displacement of head, withers, tubers sacrale and coxae. Linear mixed models with movement asymmetry parameter as dependent variable, horse as random factor, surface as fixed factor and stride time as covariate tested for differences between surfaces (P<0.05, Bonferroni post-hoc test).
Results: Movement asymmetry parameters ranged from À31.50 mm to 27.69 mm indicating the level of asymmetry in the population. Differences between displacement minima (P = 0.012) and maxima (P = 0.045) of the tuber sacrale movement were found to be significantly different between surfaces. Post-hoc tests revealed a significant difference between rubber (estimated marginal mean minima À8.38, maxima À6.86) and tapeta (estimated marginal mean minima À3.69, maxima À2.40).
Main limitations: Sources of limitations included variation of the number of strides over which the data were evaluated and that due to the temperament of the horses, they required to be trotted by two handlers, which may have led to an alteration in head nod. There are no sources of bias to declare.
Conclusions:
This study has shown a difference in pelvic movement asymmetry between surfaces in Thoroughbreds, highlighting the potential for assessment on different surfaces to influence the detectability of asymmetries below the reported visual threshold. 
